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I .  I N T R O D U C T I O N  
The p a s t  s i x  months have l e a d  t o  e s s e n t i a l l y  completed 
l i t e r a t u r e  surveys  i n  t h e  a r e a s  of atmospheres i n  l i f e  suppor t  
sys tems ,  wate r  rec lamat ion ,  e x t r a v e h i c u l a r  sys tems,  and t r a c e  
contaminant moni tor ing.  
Survey r e p o r t s  i n  each a r e a  a r e  be ing  prepared  and reviewed, 
w i t h  t h e  u l t i m a t e  goa l  of recornending f e r t i l e  r e sea rch  
approaches s u i t a b l e  f o r  work i n  g radua te  s choo l  l a b o r a t o r i e s .  
The c u r r e n t  s t a t u s  i n  each a r e a  i s  o u t l i n e d  below. 
11. ATMOSPHERES 
( P r o f .  R .  C .  Reid) 
f n  t h e  p a s t  s i x  months, P r o f .  Reid has made t h e  fo l lowing  
v i s i t s  t o  va r ious  meetings and companies t o  d i s c u s s  c u r r e n t  
problems i n  l i f e  suppor t  technology,  Copies of t h e  t r i p  r e p o r t s  
have been forwarded t o  M r .  J .  Pecoraro a t  NASA Headquar ters .  
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The v i s i t s  and l i t e r a t u r e  survey over  t h e  p a s t  y e a r  have 
l e a d  t o  t h e  development of  a f i r s t  d r a f t  of t h e  r e p o r t  on 
"Atmospheres i n  L i f e  Support  Systems" by P ro f .  Reid. The a r e a s  
i n v e s t i g a t e d  a r e  : 
1. S to rage  of Atmospheric Gases 
2 .  Regenerat ive  Carbon Dioxide Removal Systems 
3 .  Carbon ~ i o x i d e  Removal i n  Space S u i t s  
4 .  Recovery of Oxygen 
5. E l e c t r o l y s i s  of Water 
Copies of t h i s  r e p o r t  have a l s o  been s e n t  t o  NASA Headquar ters .  
Furthermore,  t h e  r e p o r t  has been s e n t  t o  t h e  i n v e s t i g a t o r s  on 
t h e  fo l lowing  l i s t  t o  comment on t h e  con ten t s  and recommenda-- 
t i o n s .  Some of t h e s e  rev iewers ,  a s  shown i n  t h e  l i s t ,  a l s o  
a t t ended  t h e  workshop conference on L i f e  Support ,  November 6 ,  
1969, where w e  f u r t h e r  brought  t o  l i g h t  c r i t i c a l  problems f o r  
g radua te  r e sea rch  l a b o r a t o r i e s .  
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lnvi tee 
A f i n a l  d r a f t  of t h e  r e p o r t  on A t m o s p h e r e s  should be i n  
c i r c u l a t i o n  by e a r l y  1 9 7 0 .  
111, EXTRAVEHICULAR SYSTEMS 
( M r ,  L ,  C ,  Vsn Renner) 
A f i r s t  d r a f t  of t h e  r e p o r t  "Ex t r aveh icu la r  A c t i v i t y :  A 
Review wi th  Recommendations" was completed. I t  i s  p r e s e n t l y  
be ing  reviewed by u n i v e r s i t y  and i n d u s t r i a l  e x p e r t s ,  and 
inc ludes  a s tudy  of a  systems approach t o  EVA; subsystems of 
L i f e  Suppor t ,  Power, Communications, P ropu l s ion ,  Guidance and 
S t a b i l i z a t i o n .  A t  l e a s t  t h i r t y - o n e  d i s t i n c t  problem a r e a s  
w e r e  i d e n t i f i e d  i n  which u n i v e r s i t y  r e s e a r c h e r s  could c o n t r i b u t e  
t o  advancing t h e  broad ,  o v e r - a l l  s t a t e - o f - t h e - a r t  i n  t h i s  
f i e l d .  
S u b j e c t  t o  some s l i g h t  changes i n  emphasis, t h e  r e p o r t  
should be i n  c i r c u l a t i o n  by l a t e  1969. The r e p o r t ' s  b r i e f  
summary appeqrs below. 
Ex t r aveh icu la r  A c t i v i t y :  
A Review wi th  Recommendations 
Lonnie C .  Von Renner 
Summary 
The f i e l d  of EVA, l i k e  t h a t  of aerospace engineer ing  i s  
m u l t i - d i s c i p l i n a r y  t o  t h e  p o i n t  a t  which one cannot  hope t o  
cover  i n  d e t a i l  t h e  s e v e r a l  broad f i e l d s  of knowledge upon 
which t h i s  s u b j e c t  i s  based.  Therefore ,  t h i s  i s  a  d i s t a n t  view 
of  e x t r a v e h i c u l a r  o p e r a t i o n s ,  in tended  t o  r e v e a l  s e v e r a l  broad 
a r e a s  where r e sea rch  i s  needed t o  provide an advance t o  t h e  
s t a t e - o f - t h e - a r t .  These a r e a s  a r e  r e i t e r a t e d  below: 
Area Problem 
The n a t u r e  o f  EVA 
1, Standard defxnltlsn of EVA 
t a s k s  and t l m e l l n e s  , 
2 .  Load t r a n s m i s s i o n  d e v i c e  
EVA sys tem approach 
1. Non-anthropomorphic s u i t  
2 ,  D e f i n i t i o n  o f  o p t i m a l  s y s t e r  
EVA subsys tems 
1, Space s u i t  improvement 
2 .  Thermal c o n t r o l ,  C C 2  
removal  s y s  t e m s  
3 .  S u b j e c t i v e  e f f o r t  model 
4 .  P o s t u r a l  r e f l e x  model 
5 .  E lec t romyograph ic  c o n t r o l  
6 .  Timing c o n t r o l l e r  e v a l u a t i o r  
7 .  Optimal  manual c o n t r o l  t e c h ,  
S i m u l a t i o n  
1. S t a n d a r d  f i d e l i t y  pa ramete r  
model 
2. Optimal  u s e  p a t t e r n  f o r  
e x i s e i n g  f a c i l i t i e s  
I V .  CONTAMINANT MONITORING I N  ATMOSPHERES 
( M r s ,  H .  L. G a l i a n a )  
A l i t e r a t u r e  su rvey  i n t o  t h e  a r e a s  o f  b i o l o g i c a l  and 
chemical  t r a c e  con taminan t s  i n  c l o s e d  a tmospheres  i s  now n e a r  
comple t ion .  T h i s  i n v e s t i g a t i o n  h a s  a l s o  i n c l u d e d  t h e  a c q u i s i -  
t i o n  o f  w r i t t e n  comments and i n f o r m a t l o n  d i r e c t l y  from i n v e s t i -  
g a t o r s  a t  Perkln-Elmer ,  Genera l  E l e c t r i c ,  Hamilton S t a n d a r d ,  
Block Eng. ,  Wright  P a t t e r s o n  AFB. O t h e r  c o n t a c t s  a r e  s i m i l a r l y  
p lanned.  
A rough dratt of the review paper an thxs subject s h o u l d  
be ready by the end of Novembcj " ~ 2 -  5 ~ n a L  report on  "Contaml- 
n a n t  Monrtorrng Teehnlques" wila be ci~culated to u n r v e r s r t y  
l a b o r a t o r i e s ,  a f t e r  s u i t a b l e  r ev lew,  by e a r l y  1970.  The r e p o r t  
p l a n s  t o  c o v e r  t h e  a r e a s  o f  
1. Nature  and Sources  of  B loPogica l  and Chemical 
Contaminants  
2 .  Maximum Al lowable  Contamnnant C o n c e n t r a t i o n  L e v e l s  
3 .  T race  Chemical M s n r t s r i n g  Techniques 
4 .  Low Level  BioPsgi  caY Monltorxng Technf ques  
5 .  Conclus ions  and Reco~menda t ions  
V .  WATER RECLAMATTON 
( J o h n  T o l e )  
A p a p e r  e n t n t l e d  "Water Recovery Systems" h a s  been 
completed and i s  benng d n s t r r b u t e d  t o  ~ n v e s t n g a t o r s  f o r  c r i t i c a l  
revaew. A summary o f  t h a s  papef 1s g l v c n  below. The r e p o r t  
w i l l  be  c i r c u l a t e d  t o  u n i v e r s n t i c s  and l a b o r a t o r i e s  a s  soon  a s  
i t  r e a c h e s  i t s  f i n a l  form. 
Water Recovery Systems 
by 
John T o l e  
Summary 
T h i s  paper  c o n s ~ d e r s  problem a f e a s  r n  s p a c e c r a f t  r e c o v e r y  
sys tems which cou ld  b e  s t u d r e d  l n  u n n v e r s l t y  r e s e a r c h  programs.  
The a r e a s  c o n s i d e r e d  a r c  r ecovery  requr re rnen t s ,  p o t a b a l i t y  
m o n ~ t o r l n g  equipment ,  r ecovery  t echnrques  and some f r i n g e  a r e a s .  
An a t t e m p t  i s  made t o  c o v e r  each  o f  t h e s e  areas i n  some d e t a i l  
and t o  s u g g e s t  p romis ing  r e s e a r c h  t o p ~ c s  r e l e v a n t  t o  t h e  under-  
Eying prob lems ,  Some o f  t h e  most i m p o r t a n t  a r e a s  f o r  f u t u r e  
r e s e a r c h  a p p e a r  t o  b e  
1. Human water  exchange 
2 .  Recovery techniques  no t  i nvo lv ing  phase s e p a r a t i o n  
3. Improved membranes f o r  e x i s t i n g  phase  s e p a r a t i o n  
techniques  
4 .  Improvement o r  e l i m i n a t i o n  of  chemical pre-and/or 
pos t - t rea tment  
5 .  B e t t e r  unders tanding of mic rob io log ica l  ba lance  
6 .  B e t t e r  d e f i n i t i o n  of p o t a b i l i t y  and more e f f e c t i v e  
p o t a b i l i t y  monitors 
7 .  App l i ca t ion  o f  p o t a b i l i t y  monitors and wate r  p roces s ing  
techniques  t o  earth-bound environmental  problems 
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